The purpose of this study is to examine the effects of the selected non-pharmacological lifestyle activities on the delay of cognitive decline in normal aging. This was done by conducting a literature review in the four acknowledged databases Web of Science, Scopus, MEDLINE, and Springer, and consequently by evaluating the findings of the relevant studies. The findings show that physical activities, such as walking and aerobic exercises, music therapy, adherence to Mediterranean diet, or solving crosswords, seem to be very promising lifestyle intervention tools. The results indicate that non-pharmacological lifestyle intervention activities should be intense and possibly done simultaneously in order to be effective in the prevention of cognitive decline. In addition, more longitudinal randomized controlled trials are needed in order to discover the most effective types and the duration of these intervention activities in the prevention of cognitive decline, typical of aging population groups.
Background
Cognitive skills play a crucial role in the daily functioning of older people. Unfortunately, some of these cognitive skills (eg, memory, problem-solving activities, or speed processing) decline in the process of aging. [1] [2] [3] [4] There are several risk factors which appear to have an impact on cognitive decline. 5 These risk factors can be divided into modifiable and non-modifiable risk factors. The non-modifiable risk factors include age, race and ethnicity, gender, and genetics. 6 In fact, it has been proved that 60% of general cognitive ability is of genetic origin. 7 The modifiable risk factors mainly involve diabetes, head injuries, lifestyle, and education. 8 Furthermore, Klimova and Kuca 9 divide the non-pharmacological lifestyle intervention activities into three most influential groups which have a positive impact on cognitive decline: physical activities, healthy diet, and cognitive training. These activities have a positive effect on the maintenance of synaptic function whose loss is usually connected with toxic forms of amyloid-β protein, which can result in the onset of aging diseases such as dementia. However, thanks to the non-pharmacological activities and their intensity, this synapse and synaptic protein loss may be prevented. In addition, physical activities can contribute to the increase of vascularization, energy metabolism, and resistance against oxidative stress, which has a positive effect on cognitive functions. 10 Recent research 11, 12 has also revealed beneficial effects of music therapies in the prevention of cognitive decline. Since there are findings [13] [14] [15] [16] that certain non-pharmacological lifestyle activities such as physical activities or adherence to Mediterranean diet (MedDiet) may contribute to the prevention of cognitive aging, the purpose of this study is to examine the effects of the selected non-pharmacological lifestyle activities on the delay of cognitive decline in normal aging. This is done on the basis of the findings from the selected studies. Since pharmacological intervention is relatively costly, might have serious side effects, and impose a severe social burden, the main purpose of this review is to analyze and compare the effects of non-pharmacological activities -physical activities/exercises, adherence to MedDiet, music therapy, and cognitive training such as solving crosswords -on the prevention of cognitive decline in normal aging.
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Methods
The methodology used in this review is based on the study of Moher et al. 18 The relevant studies were searched using key words in four acknowledged databases: Web of Science, Springer, Scopus, and MEDLINE. This review screened for studies conducted in the period from 2000 to June 2016, using the following key words: cognitive skills in normal aging AND intervention strategies; healthy older people AND cognitive decline AND physical activities; healthy older people AND cognitive decline AND physical exercises; healthy older people AND cognitive decline AND Mediterranean diet; and healthy older people AND cognitive decline AND music.
A study was included if it matched the corresponding period, from 2000 up to June 2016. The selection period started with the year of 2000 because this is the year when the studies on the research topic conducted among older people started to appear. Furthermore, the study was included if it involved healthy older people without any cognitive impairment or dementia, aged 60+ years, and focused on the topic of non-pharmacological lifestyle intervention strategies, that is, physical activities/exercises, adherence to MedDiet, music therapy, or mental activity such as solving a crossword. All studies had to be written in English to be included in this review.
This review included randomized controlled trials (RCTs), observational studies, descriptive studies, retrospective studies, theoretical articles, reviews, books, book chapters, web pages, study protocols, seminar papers, and abstracts on the research topic. The majority of the included studies were detected in the Springer database (14,641 studies), followed by Web of Science (110 studies), Scopus (61 studies), and MEDLINE (38 studies). Altogether 14,850 studies were found via the database search, and 176 from other available sources (ie, web pages, conference proceedings, and books outside the scope of the databases described above). Then, the titles of all the included studies were checked in order to confirm whether they focus on the research topic, and irrelevant studies were excluded. In addition, duplicate studies were also excluded. After this step, 119 studies remained for further analysis. Afterwards, the authors checked the content of the abstracts to verify whether the study examined the relevant research topic. Finally, 42 studies/articles were selected for the full-text analysis, out of which the findings of 30 studies are compared in the present review and the remaining 12 studies were used for the detailed analysis of the research topic ( Figure 1 ). The rigid process of selection of these studies is described in Figure 1 .
Findings
Altogether 12 studies focusing on the research topic were identified. Out of these studies, six exclusively focused on physical activities, two on MedDiet, two on a music therapy, one on an educational program, and one on doing crosswords. The intervention period in the studies ranged from 2 weeks to 6.5 years. The subject samples also varied; the smallest sample of subjects consisted of 21 older individuals, whereas the largest one involved 716 older adults. The efficacy of the intervention therapies focused on the prevention of cognitive decline in the studies was measured with the available validated cognitive assessment tools such as cognitive tests and/or magnetic resonance imaging. Table 1 19-28 provides an overview of the main findings of these studies. The results are summarized in alphabetical order of their first author name.
The findings of all studies in Table 1 exhibit positive results as far as cognitive functions (ie, executive functions, better memory, learning, attention, or verbal fluency) are concerned. Based on the evidence of the outcome measures, all studies indicate that cognitive functions can be maintained or even enhanced by intervention activities such as sport (eg, walking or aerobic exercises), music, healthy MedDiet, or doing crosswords. The findings also suggest that the immediate results may be detected after intervening for just 1 month. However, this is questionable because according to Kurz and van Baelen, 29 the minimum period for medication assessment as suggested by regulatory authorities is 24 weeks.
Discussion
The findings from the selected studies in Table 1 are discussed in this section according to their representation of intervention activities. Thus, the majority of studies deal with physical activities. The results show that people who do more physical activities per day have a lower incidence of cognitive decline compared with those doing them occasionally. The same is true for their intensity. For example, Larson et al 30 claim that intensive physical activities may delay the decline of cognitive functioning. They indicate that people who exercise three times a week or more fall ill with dementia less compared with those who conduct physical exercises less than three times a week. Thus, it seems that healthy older people who do physical activities regularly and intensively at least two to three times a week may enhance their cognitive functions. However, another study performed for a period of 15 years by Sorman et al 31 among 1,475 healthy individuals aged 65 years and above shows that the positive outcomes of these physical activities may be valid just for a shorter time span, but there is a little support for the effect of the physical activities in the prevention of cognitive decline in a longer time span. This is also supported by a review, 19 whose authors report that the benefits of physical activity are small and cumulative over many years and they may be beyond resolution by RCTs.
Studies 11, 12, 32, 33 also emphasize the role of music therapy, especially listening to Buddhist hymns, 12 in the improvement of cognitive competences because music may recall past memories and activate patient's brain more as affects both the hemispheres of the brain. In fact, music comprehension is connected with one specific area of the brain that remains intact even after all other functions, such as verbal language, are impaired. 34 For example, a study 12 shows that the results obtained over a 4-month follow-up period revealed a significant difference between the experimental group and comparison group in cognitive scores. After 4 months, a significant decline in the Mini-Mental State Examination score compared with the initial score was observed in the comparison group, but not in the experimental group. Furthermore, Craig 33 suggests that music therapies should be done in groups in order for them to be effective, that is, regularly twice a week, and patients should be exposed to such kind of music that is familiar to them and in which they are engaged.
Furthermore, some studies 22, 28 prove the benefits of MedDiet, especially if it is rich in olive oil and nuts. Recent studies [35] [36] [37] indicate that a proper dietary regime plays a crucial role in the maintenance of optimal synoptic function.
The findings of the analyzed studies also prove the efficacy of solving crosswords on cognitive decline 24 because learning something new and training the brain may lower the risk of cognitive decline. 10 However, they must be done several times a week. For example, Verghese et al 38 in their study confirm that if a person solves crosswords four times a week, she/he can reduce the risk of dementia by 47% compared with the person who does it only once a week.
Recent studies have revealed that the most effective type of intervention activity seems to be the one which consists of several intervention activities. 39, 40 Nevertheless, these activities must be done on a regular basis, ideally several times a week, and people should start with them in their middle age. 41 The limitations of this review are the lack of available RCTs on the research issue and the different methodologies of the included publications such as the use of passive control groups, or no intervention group at all, or small subject samples. These insufficiencies may result in the overestimated effects of the discussed findings and have a negative impact on the validity of the reviewed studies. [42] [43] [44] The heterogeneity of the selected studies also prevented the authors from conducting the meta-analysis. 
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Conclusion
The results of this review indicate that all the selected nonpharmacological lifestyle intervention strategies explored appear to have positive effects on the cognitive functions in older people. These therapies are generally less costly and noninvasive in comparison with the pharmacological treatment, which is usually lengthy and brings about possible side effects. Older people also have a chance to meet with their peers while performing these preventive non-pharmacological therapies. Nevertheless, the findings of this study also suggest that future research should focus on conducting more longitudinal RCTs with larger samples of subjects in order to discover the most effective types and the duration of these intervention activities for the prevention of cognitive decline, typical of aging population groups.
